Rapid changes in expression of glutamate transporters after spinal cord injury.
Glutamate is a major excitatory neurotransmitter in the mammalian CNS. After its release, specific transporter proteins rapidly remove extracellular glutamate from the synaptic cleft. The clearance of excess extracellular glutamate prevents accumulation under normal conditions; however, CNS injury elevates extracellular glutamate concentrations to neurotoxic levels. The purpose of this study was to examine changes in expression and in spatial localization of glial glutamate transporters GLAST (EAAT1) and GLT-1 (EAAT2) and the neuronal glutamate transporter EAAC1 (EAAT3) after spinal cord contusion injury (SCI). The levels of all three transporters significantly increased at the epicenter of injury (T10) and in segments rostral and caudal to the epicenter as determined by Western blot analysis. Quantitative immunohistochemistry demonstrated an increase in GLAST staining in laminae I-V and lamina X both rostral and caudal to the epicenter of injury. Staining for GLT-1 increased significantly in lamina I rostral to the injury site and in the entire gray matter caudal to the injury site. A significant increase in EAAC1 staining was observed in laminae I-IV rostral to the epicenter of injury and throughout the gray matter caudal to the injury site. The results suggest that upregulation of these high affinity transporters occurs rapidly and is important in regulating glutamate homeostasis after SCI.